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(74)ft3fflA 





(54) ixwozm $mmxm&? 



(57) [g#>] dEBT) 




(2) 

1 

msm^xh-^x. mmm\zmMmmfrt>m 
&mm. m&mzmizmmtx**). sfe 

mi izmtowm.Rmm?. 
imxmi um^tfmm&mzisftt&m io 
mi izwfcoimmmftm?. 
cit*3S4 1 mmximmcWj: < t 

[0001] 20 

crrt'hh. 
[0002] 

[fi!*<0Sffi] ft*. ffUffiOSUffc* (EL) m?k 

S. CaS. SrSlfc^ ffcft^T'fcSMn-^i^I 
76* (Eu. Ce. Tb. Smf) £ K— 7"L£;&iO#* 

n^gggra&a^^o^ioooHz) , 

2) ®mW±tfM^ (-2 0 0V) . 

3) 7;l^5-fc#B« <#fc#fe#ffljS) , 

b\.^fflm&.£ : &LX^&. 
[ 0 0 0 3 ] U)>U SS*^ ±^S^<0^«fc^>, 

fc. «jiawtw>4fc«>fc«s*»6o4f*yT 

VK ^S&^'TS ^6£S*WBUtiS«fc 8-b H 

*aitfcfrtw»«)ia»oHB8 ( a p p 1 . p h y 

s. Lett. . 5 1*. 913H, 19 8742*91) 
[0004] ^f«m#f£fc*^?>*i£ . 

ym^m^xy/m^-m^^iroizii. 2mnm 50 



*BB¥7-14 2169 

2 

TV*** 1 (t»g¥3- 1 8 7 19 2^&?S#B8) , Z.<F> 

m&mw&Az. 7 * b u v ^5 7 rn-fcx 0 

[000 5] ^-owirftfcLT. fifelBfcSH^ 
<^£#7-7 4/H>-£fflvvti^ flL #0>SS£# 

««5WS**T#i«T*sa*, flaw I* 9 7 

7-? $sx.»wm/ti*m\ ^ afaa)i^Ttt««»tt*« 

^-hkc&o*: <#H¥4-88 0 7 9^«, urn? 

5-94 8 7 . 
[0006] 

[JWttWifeLJ: 3 fc^SHIS] ffliftaJ: d fc. mm 

&mMirzm^xyfi'*7-co3&m?t:imtzi l z 

mstffywm^mm^zM^ 

1 ) mmmtf&K . *MUE#ft6*i&v\ 

2 ) *fe»«Biai«^^5y^#k Ofc< 

v\ 

3 ) ^wm<mmm<?>%iuz£ *)mLm?&&ff% 

v\ 

[0007] ±3*tfoa**^ . afeiBt<7)^r«m*^ 

V^iMz.X^&coWmViX'b s . 
[0008] 

^»^*©< . &&3£lt<D&*yyAZt')% 
«IWKI«3BIS?*liflW-6 Z b * BWi: tT«WS* 
&fe^S?:Jit«SLT^St<0-CAO. j&o. life 

[0009] W*>. *m\crm^\±. MLhfc. i^ex 
LT^rO. **fe^Bt»i#fe®3tfe*5r^Wt-|» 

h z. t m®b^ttwmftmm?tz&f 



r 




0!l^«^Wt^1-|ffiiS0TS>'3. 2 a. 2 b 

{asms. 3«2iE?LfSii*Ji. 4nmm&mm. sb 
cow.. &mm&ms. ryx^;9y dv^^-v 

*7kX 'J h . b . # UtJvP* 

[ 0 0 1 1 1 ffis 1 ±izimnm2 amtbtittf* 

i<??#ma2at LTfcHML TA'S-'JrA, ft, 

si. ii—$v73t9. mmit<o^mikwmm L . m 

•OftS-rSCl 2: (App l . Phys. Let 

t . , 6 0^. 2 7 1 1H, 19 9 2^#»S) . JblEcO 

»Miii»4iMraiww-6 c: 1 fc»nscfc4 . mm 

±. »st<»i8o%ia±S3a-rsit* s a*t<. £ 

<D*§&. SUWi. jiff. 5-lOOOnm. J»L<tt 
10~5 0 0nmeS-C*>S. ^fflJT? J: V 

®2a{ifflRli:N--CtJ:V\ 
[0012101 C^LfcMTfc*. @U2 afcWfi 

«. -iu S««2b{2ii«i (*y-K) tu:. 3fR 

A. ^fy^A. T^S-^A. fg^jga&^EXfi 
*h.6«>£AWlJv*Mi*. ^«S2bcojgffJijig. 
am2a£PHK-Cfe£. HlfcJi^UCIiWfc 
3ra2b0±£3fek£KlJ:Flgm£fi£i& 
frt&£ fflU »WB2ak2b^f<k 

6. #S)i2ai:2b<7)-;frH. 10- 

500 nm<r>imx'hhz t l< . mm.e>&^ 
[0013] mmm2 <i<?)±.izi$mMm3imvb 



(3) IMPF7-142 169 

4 

ft** 1 . jHUKSHSfcLTIi. *WI2a«>6<?>]EFL 

[0014] z<7)£ o tcmmmt-gfot «*. 

tf . 9-19439 3^-&f8. *BH3iHS4 . 

10 17 5. 9 6 0^-. mwmm4 . 923, 774#& 
tf*HBIMII5. 04 7. 6 8 7*Jta»$*lTV» 
S. N. N' -y'7x-;HN, N' - (3-^<f-;P7 
x^) -1,1' -t'7x-;l^-4, 4' -^'rS 
y. 1, 1' -t'X (4-y-p-h l Jil/7Sy7i- 
)V) s^OA^y, 4.4' -b'X (N- U—ty 
+tV) -N-7i-;l/T5y) t'7x^^#i7 
S«^i. HWF2-3 115 9 1-S4MW=£»3 
flT^&t F^/yft^H). *ffl«FfF^4, 9 5 0. 9 

5o^«fcisa$fttv^y7-ry-fk^i*i. 

ll^HV^y (App 1 . Phys. Lett. , 5 
9&, 2 7 6 OH. 19 9 1 if#B3) 3*DiSftT*m# 

[0015] ±m^imBimm®immmt>&wi 
M^mmmizx vmamwa 2 ^zmm-t^ z t iz£ 

SMt'd** 1 «X« 2 «ELhfcifi3Bc J: 0 3EfL<0 h 7 >/ 

l. xvya-hmgcvxmizxmmmiai.izmifi 

L. SaSLT*«jE?L^3l«3^«BE-rS. w>r- 

[0016] JM«s:tf>i§£Kii. as. w«ie?lis 

40 SrttaS=Srje6lf lO-^Tor rSlSfciTt* 
(^ra 3 F4-3 2 04 84^ffi#HB) . <y*y*S 

vymmtftt^wy *j vwmft - 1 

06 9 7 7^#B8) . y"7-VVm. (WK¥4-144 
4 7 9^4HR) £ 1 0-3*>^ 1 0SS%tOitJg-CH-r 

50 il!it-r*<Ii:* f sriE-CftS. 



(4) 



^f^¥7-l 42 169 



loon] mMm3cD®mi. m®. 10-30 

[0018] mmm3izm^hti&mttnt tx 
mMW%e>®mi>imjB\Mmmt®miz. mm. i 

0~300nnu L<<i3 0~1 0 0 nmTb&. 

[0019] mMmm 3 <n±.izmmmtm 4 & 

mtm<r>-ftmzmm-h <r t tit^vax 
tih. mmmamMzm^ti&fc&totLxte. 

v?k ^h^mimm^mmiizmLuz < ivfc-s- 

-^isjBtt*^-i.s £ i: ^w&ft&n&xmmx- 
[0020] znxozg&zm-tttnt uc. tib 

27452##ga> ; 

[0021] 

[fcl] 
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* [0022] (a*. R 1 &V>LR 8 Ji. 

T)v*-)\,m. TVivm. i/Tsm. r$y*. tsf 
te^mmmmz^L. maze. z n< cd. a 

1. Ga % In, Sc. Y. Mg. Ca, Sr. Co. 
CuXliN i £>kU nli 1 *^ 3 tT<Dm®tXb 

(H«££t£. 1162H. 1 9 9 2*F ; JSfflifeUI, 
6 2^, 101 5H, 1993*f#g8) ; 
[0023] 
Ut2] 



CH-i 



20 



30 



40 





[0024] (5$*.. R 9 Sr^LR^i. 

^f-;P«s t-^i^gcoT/^rt^S- 
) . Xf-U/UTSy^JKU^-^-h (Ap 
Pi. Phys. Lett. , 6 lg. 2 5 0 35, 1 

9 9 2*f#Bg) , rmm^iz^t^^jTY-im 

gft(B*fc^£f£, 154 01:. 199 1^#gg) : 
[0025] 

[fl:3] 




[0026] (j£«K R 13 aWR 14 «S. t $8 

/l^l^£*-r. ) , *50 



[0027] 
Ut4] 



(5) 



^^7-142169 



8 



[00 28] <5£(k R 15 &WR 16 «. t 
n. J. Appl. Phys. , 3 2®, L511H, 

1 9 9 3^#ss) . ■mm^=^trfus.n^m 

(^H¥5-19 83 7 7^#, #iS§¥5-2143 
3 2W8#g8) ; 
[0029] 
[ft5] 




AhO- 



R 2 * R 21 



,18 



[0030] <5^k R 17 &^LR 19 fcL 
[0031] 

[fc6] 

R 3 ! R 22 



L 5 L* 



10 



20 



30 



[0032] L 1 &-v^LL 5 

*XH7. ^gcl~l 2<7)BHbmmttL. L 1 i: 
L* ^ L 2 fcL 3 liSVH;:*S-&LT??#££J&£LTU 

l±. iiS. 5~2 0 0nm t b<li 1 0~1 0 0 n 
mX'&l.. 40 

[0033] ^mmMh^mBmmstmm^^m 

(J. AppI. Phys. , 65®, 3610H. 1 
9 8 9^#«S) l>tffi?bh. Y-Tth^&gJt&M 

fcLT«. ryvy-ty. ^uwy. ^yy 
wy^yvyv-ty^yYTyvv^y^yv 50 



■fyf-ky* tf-by, v^7iy. ^ir-ty, ry 
?yxuym<r>m£%mmikt&i. ?vyy44 0 
(7-r$y-4-^f-;^vjy) . 7vyy2 
(4, 6-^f-^-7-xf-;i^^vjy) N ?-?yy 
339. ?vyy4 7 (7->''xf-^r5y-4-^^- 
;k?vyy) , ?vyy466 {7-&x.<f-n,T$S9 
-7'jy) , 7vyyi38 (i-i/^)V7%j^^u 
^y? [c] ?-?yy) . 7vyy4 (i-tYxi^ 
-4->fM7'jy) . ?vyy480 (2.3, 

5. 6-1H, 4H-- fh5hHo-8-^^4ry'J 

i;s-<9, 9a, i-gh>?vyy) *f<D?vyy 
fl;^*. r^yny. 4, 4' -ex (x, y-^r 
yxf-y/k) t'7i-/k fh57x-yWyiy, 
7 - ^ $ y - 1 - 4 - h y 7 jw-o* 
^4fyoy^)4rypy-2fl:^ 7-&*+tV7 
5 /- 1 -y f-;k-4 - b v y^u^v-s-r-f 
*svyme>TV*ynyfc&fo. 1, 4-t*xu- 
[5- (4-t'7x-w -2 y/i/) xf- 
y/W Ky-^ym^^J^y^y^Va. 1, 3- 
y'7i-;H y^yy^^y^o^yy^^yfl:^. 
1. 5-^:7x-^-3-x3-y^-2-t?7yyy^ 
cotr^y y yft^i. 2-r$y-6, 7-^^- 
3, 4 - >-'t fn7f y ^'y- 4 -^y^coTx y >-*y 

hawcH-rsjh.ftJBii o- 3 ~i o^xaKRW 

[0034] *ta»fe^3fei4 e>±iz\&mm!mm 

mvm 2 b #^<om-?aA$3W< . aASfi. 

mizmM*i>t:t>-t®mi>&t>ti&. 2^ vz- 
[0035] ^m&mmmmb lxu. 8-t h 

odf i/* J »J yoYDV 5 ( BR 
E59-194393#i!f^ Jpn. J. Appl. 
Phys. , 32#, L514H, 1993^#S§). 
t7^HSF^Ht(J. Electrochem. 
Soc. , 139®, 3610K. 1992^). f-r 
y'TYot'J i/yil^«c (^H¥3 - 3 7 2 9 2^&f8 
#Bg) . enney^'yi^* («pS¥3-37 29 3 
. ^yf-y^'y^* (^ifff3-2 0 3 

9 8 2^ffi#BS) *3&Wfe*L4. Zili^^^is 



[0036] wm&mmwmm*. mm. 5-2 

OOnm. IffilXtelO-lOOnm-e&So 
®&&mmiZli. 6 0 0 n mVJ±cr>&l&X'3£fcfh-& 

yfe*. 7?n>>T->&m. t?v 10 

4- (^ry^f-uy) - 2-x j f-*'-6- (p-y 

^f-ZUTSyxf-Uyl') -4H-t5X (DCM) v 7 

x^t/y9. 7xy#-9-yy6 6 0*8(awffeii 

K-T-f LT»i. S2{c*-TJ:3tc^««2b 

kKUfc(Rtt5bt:H-rLfc»). 03{;^-J:dfc:. 

^ j: 3 izm&zmnftmcm® 5ft k-tt* ; 

f|£F-7&h.&jHil 0 3 ~1 Ot^iOffiH^'U* 

[0037] ±Mffl&mM<mmimzfa±-zit& t 

-n.dk (J. Appl. Phys. . 6 5&, 36 1 
OH, 1989*f#58) tW«rC*)S. u<Of^, Sfe 

ttfiS&HSIfe LT<±. 3- (2' -^y^S^VU 
;P)-7-N, N-i/x-f-yPTSy^Vjy (^vyy 
53 5 K 3- (2-Oy'f7'/ , J;l') -7-5>X* 

/prs/nyy (nu>540), 2, 3, 5, 6 

-1H, 4H—rh5bKn-8-hy7/P3|-nj*f-/U 

^/ys^y-o. 9a, 1 -gh>?7>jy (nu 

^54 0A) , 3- (5-^00-2— O^/f-TVU 

-7-^xf-^rsy^vyy (^vyy34 ) , 
4-hy7;i/^-D^^-t'<y^v [3, 2-g]^ 
■^yy (^^yy34 0) , N-xf-;i'-4-hy7;i' 40 
tfo-Xf-^-e^yxV [3, 2-g] ^-?yy 
yy3 55) , N-x^v-A-vvyivxxixi-fo-* 



(6) ^1^7-14 2 169 

1 0 

♦ h-^y^v [2, 3-h] n'Jx 9-^ry-i. 

2, 4, 5-3H, 6H. 1 0H-fh7t Ho- 1 - 

^yye^y [9. 9ai-gh] ^yy^'y-10- 

J[V (9-?VV331)m<r>9-?V>it&te. 2, 7- 

m&Mtf±M*A hvtmiz H-r$ni.ft«i 1 o- 3 ~ 

[0038] *WWc*JVYais lui^i 0 Cl« 

m&%&i<fifrthztifiX'*htmfiz^ 
ftcr&mffi&zgmLxs&itw^yxzmm 

X 0 . ISfifl^fc** LX£$HtTt> *)mm&%. LlZifc 

[0039] xmcommmtfmTnm&t lx 

[0040] 

m/tm 
m/mm 

iiftnmmmz&^x . nFrmm&mwym**^ 
tih. z<7)wmmmizm^t>ti&tt.&miz\}. vmt)> 
zttrnzztiz. z<7)£o%m : fmmmtLx&. 

MUX. 
[004 13 
[fc7] 



w- 




[0042] 

[fl:8] 



[0043] mo** V-;H^«c (AppI. 
Phys. Lett. . 5 1489H, 1989 

*;Jpn. J. AppI. Phys. , 31&. 18 

12H. 19 92^#»8)^<l^S:PMMA^)«3)ii 



279 3JC. 19 92*e#$K XI±nSbk*ffc# 

*«wffeh.6. m^iafoffiu?^ as. 5-200 

nm. #£L<ttl 0~1 00nmT#>£>. 



(Z^ttL^jR (App 1. Phys. Lett. , 6 1*50 [ 0 0 44 ] it:. |8) t< . ±!B<0l^tfc^"C. * 



1 1 

i><?reh*). ^mm^r (mwfl-s-Aso 

7 5^#il) „ U VVteZM (ft®¥5- 1 1 6 

2 04^#B&) . ^7^-fcy^*(^S¥5-l 16 
2 0 5-^#BB) . ««^U3yft'6*(^rF5-l 1 

620 6^#»g) . wj wi^w mmvs-i ie 
2 o mmi) mnmft>tL&. 

[004 5] #ffim<D®m\±. 2~100nm. 
0£Kti5~3OnmT'&&. ««l*iMt6«*>0 

0ifc«i®^» apt.. msLtizmm2b. # 

«263tJf4. IE7USiilfl3. ©«12aC0»SCaJl-rS 
[0046] #8BJlOSfe!B££^S3-«m#»?H 1 

?->tfhh&. £hh<r»W->X'i>. tiy-7 H)V 

im5lz5j<tXo%i>c?)t%Z>. 
[ 0 0 4 7 ] m 5 tc* LfcX7ffl£££ t vc , ##5- 

7 ^^^-12. 13, i4tetf7xm&ntffimx' 
b&mBmmm&i e uysm* ■ xxmm. £i 
t» i TOi:»&-f-) tam&m&tu. 
m^tiv&wmi i Tosrs^f^, &#y-y ^ iv 

?-12. 13, 14£Hl/tRGBiaK:?--y-e&ft 
-f*. fiv-y 4^~oyH^h\JX\i. ffefe, 

7 •/ 7 V h >J ? X & £ t iz X *) gfut 3 y Y y X 

x. &&m^><5yx£t&zttf*iffix'h&. 

[0 0 4 8] Uficotf y-y 4 /Is'T-Zffiz.tz y)Viiy 

-m^coiwm^mmT<omrmiz^ mfc? h y 
v vrxmiiz&^xte. m^mmm 5 t^ut 

H h 7 y i>X3 1 t frhttt T 7 x 4 7 ■ ~? 

hV7X®ffitf l %mb% t ). CIO^ T?T47 -? 



7) ^^7-142 169 

1 2 

tm-mL±.izBtfLzti&. 

[0049] xmicoimmRms^Mi. xyw 

mlx. x^mziyj yr^mmt. YUftom&fr 
immmKm^zs-t. x*ifijcoss?m^{ii5^ 
y-r^mitzti. --mLx-mm^m^?>ij^xs> 

f&*l>ttZ>Xolz-t&. Srtffc6»Mfc*>«£fcli»3r 

m±fat LxmtLtz&piFezK^frhX'bh. %z 
xmt^zmim^m^^Lx}x<m^m^x<r> 

lx. mssmumm^mk-th. mtmizu^ as 
momimi&timLx. mat* m^z^tummm^ 

{±1 0 0 0^iy±i:5rS. 

[0050] &L±*mim%®9&commx'2>&tf. s h 

\,z$&o**A>t LX^yYvX Yff-WtliZ^uz. t , 

3&>'3^(^m3^. m6iz-ft%Mft<mi&hyyiS 
X9 (TFT) fcrJ>ri^-fc* 1 ^ : 5r&T^r^7'- v 

TFT (TFT 1 „ TFT2) fc 1 y x>i?- 

(o frhmmtt. wsmtw)m:mLx^ 

•5. igSim^fflt2OC0mfii (SCANfi, DATA 

mm) tft>*)mmtm&Lx^&tf. z<7>mzm%.& 
nsmtLxcoMmmtfb'). GuznEfffntoztix^ 

30 [0051] smzm^mftzmmtz. m6<r>m 

ah-r'tiTFT^FETfcLT^SLTV^* 1 . TFT 
«a*WKttMOS-FETi:S©Lfcfl}ji ■ irfFCfc 
0. >*-b«fitJ; 0 V-X ■ »/ 

ii, l^-fyftfcSKL. msitztitzyj y*cr>&mm 

ttfcON*»OFF*H7)m^^-i.S. SS?-tSit^>c0« 
ffi*fSCANmffiT-*9. d^-S-^Smfii^DATA 
SS?*t«SBn^SCANfl^-(SCA 
Nm@OA*fl^-) J^H I GHCOm. TFT KiON*? 
40 ®{C^r 0 , *iaiESF E<0«fir{iD AT Ail-v*»*H I G 
H^r^HIGHfc. LOW^LOWt«„ fifoT, 
DATA^*>'HIGH^-^TFT2(iONt>&-'5, tK 
(BS«ffi<0ttfi) <±H I GHt%$,. tfz. D 
ATAft^*LOW^^,tfTFT2(iOFFfc^0, fU 
JjmmiLOWt%&. ZC0&^ SCANft^'LO 
m*>. ^^ttffifc^ro^, TFTlliOFFk 

^s* 5 . + ®m«iF Econm±3 y^y^c izx <o$m 

ZitXltititf. D A T Am^&tt. LX fc aj^«fi£7) 

50 mt*i& ! ?4 ytmmm. o . s c an<iw 



13 

highc^o. im timzitzmifiD at Am& 

$> -> x i> r ? 7- 1 ? ■ v hv ? xijjtfrmmittm t & 
h. 

[00 5 2] T9t<7- Vb'J^XHKtfflV^ixS 
T F TOtmt LTii. I&Pb®;' 'J 3 y ( a - S i ) \ 
ZWi&i/V^y (po 1 y-S i ) . taWMlYW 
A ( C d S e ) *>Wfeft£ „ TFTfifjgfc LXU. & 

tsMh LT. a**;#3!flB§^a-S iTFT£07*C 
S-T. ifyXWfc. 2 1 Oiifc: a — S i TF Tim&ZtL 
6. >"'-b«ffi2 2tfCJi. Mo. Ta, AK Cr 

tl& . y- MgllS|g 2 3 LT«. v'J 3 >«flJI ( S 
iN, ) #JIJV^;fU -e<7)-hfciSa-S il24kn 
+ Sa-Sig2 5*M$ixS. y'J3^fti(S 
iNx K iSa-SiJi&t/n* Sa-Si»i. ffl 

Sa-SiJI2 5{dg£J&£L;fc®fc:. y-X&tfh'l' 

>fy€ffi2 6a. 2 6b£jgj£-f6 <> y-x. KW> 

i^a-SiTFTtiJWCkL y-hMmzt 0 iS 
a-S i WfcJIM;:m?fa<iSie£*u -^m^oW 
tSKJ: 0 y-x ■ Kl^f ^flas^x-* y+Wtftifi 
3. n* Sa-Si{±«ffi^tfO«^^tS^P3ifti-|. 

[00531 3 yx^&tX««Bcllg|5ttTFTffl£7)J6 

/•^h ^9xmm<mwm^^-> < y ■ 

•?hV?x®S&m# (TFT3 2&tX3yryi?-3 3) 

\$mm3 6Ttmztih. mmi&xhh i to 3 5 

{i#7-7^k?-34<9±K^j&S*iTi3D. 

^B6±^-Sitfe^t^-S. _LiElfcliJl3 6Cfflv^> 
■C, £ttWfcl/Oi. ^'JnylHfcfL isV^yWm 

jistje^s z t t^mx. Z<r#g&imn<?>y this 
vx v £w-->y-rhTWivx'£ <ismxh?>. 



8) ^^7-142169 

14 

^Srffiffl-T h £ J; 0 77 v 7 v h »; -y ? x t*tt Z 

bi>^mx'&&. m8iz^ttzmxit. ztitx-izm* 
ztix\*f?h v txmmz&nhko-wmn/w- 

-V7tf-mv?£< . Blffi3 8 fc «1M 3 7 

mz, ^mmmizrt-isttthyitY v v?yy 

[ 0 0 5 4 ] 09 iZ I TOB*«lit T 7r- J 7* ■ V h 
10 V?x&ft<7)¥ffi$lMm$:ti?f. yfrXJ—^ttlzti^ 

&nom&t# : 7xmg.t<?)mizi} : 7-7 4)u 
?-imwt>tix&'). zwy-yow-omte 

tit. ±Mco£o%T?7-jy' vhV?xmwim 

mfr^^vx^h h z\ tiMmX'&&. 
[0055] *WJBIC4JV^TI4, ^T«SS*»3t»^W 
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